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ABSTRACT: A thin pattern for a lingual frame or portion of a 
dental restoration is disclosed and has particular applicability 
to the type known as a veneer crown or veneer-type bridge 
The pattern includes the lingual wall and the mesial and distal 
walls extending forwardly therefrom. The outer surfaces of 
these walls conform, or conform approximately to the surfaces 
of the corresponding or particular natural tooth. The pattern 
has slot means, preferably a single central slot, extending rear- 
wardly from the incisal or forward edge to roughly a mid point 
of the pattern so that the pattern can be narrowed or widened 
to conform to the space between abutting teeth. The gingival 
portion of the pattern is rounded so as to fit or can be modified 
to fit on a coping or a tooth stub. The pattern is made of 
plastic material or a suitable metal such as gold, having suffi- 
cient softness or pliability so that it can be modified to suit the 
dental technician as to shape, and/or dimension and having 
sufficient retentivity so that the pattern remains fixed in the 
adjusted or modified form. 
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PREFABRICATED DENTAL PATTERN HAVING pattern, the slot 21 preferably extends roughly the full depth 

ADJUSTING SLOT MEANS of the occlusal surface 13 and may extend downwardly into 

In making a restoration either a single tooth or a bridge, the the lingual wall. In any event it is about one-half of the com- 
present practice is to carve or shape in wax, the lingual portion bined dimension of the occlusal and lingual walls. For an in- 
of the tooth or teeth to be replaced, whereupon the wax pat- 5 cisor pattern 16 the slot 22 extends roughly about one-half of 

tern or form is or forms are invested in a mold. The wax is the height of the pattern. There is considerable latitude in the 

burned out from the mold cavity by applying heat in known length of the slot although the slot should not be so long that 

manner. The mold cavity is then filled with dental metal, in som e of the bottom of the pattern can not be trimmed off 

known manner, to form a cast frame. The carving of the wax without unduly weakening the connection between the halves 

form requires considerable time and requires a highly skilled 10 of tne patt ern. Such trimming may be required such as for a 

dental technician. With the pattern herein, the dental techni- short tooth or a short restoration. The slot is relatively sub- 

cian selects the proper pattern or patterns for the tooth or stantial width so that the width of the pattern can be narrowed 

teeth to be replaced and widens or narrows the pattern or pat- sufficiently by pressing the edges together to partially or even 

terns, if necessary, to fit into the space between the two fully close the slot the required amount to fit the prefabricated 

abutting teeth, after which the slot and interior of the pattern 1 3 ^ aUefn fa|o ^ space ^tween the sides of the abutting or ad- 

is .filled with wax and perhaps the bottom portion is filled or , jacem teetht The sIol shouId be wide e h t0 enab|e nar . 

extended with wax to complete the exterior and interior form rowing the patlern for any space between abutting teeth The 

of the frame construction as well as its length, if needed, for - pattern can be spread to widen the slot to adjust the rn tQ 

the tooth oi , teeth of the bridge. A pattern will be provided for confo rm it with the space between the adjacent teeth to 

at least each different tooth so that the proper pattern or pat- ™ , close the therebetween. The slot desirably is 

terns may be selected by the technician depending upon the wedge-shaped or tapers. Preferably the bottom of the slot is 

restoration to be made. ...... widened on each side, shown as a round hole, to increase the 

It is an object o the invention to provide a prefabricated abUi of the n iQ be modified as descfibed for ^ f 

thin pattern of the lingual porUon of each different tooth with length of the slot 

each pattern having a lingual surface, a mesial surface and A pattern made of plastic should have a low melting point or 

distal surface corresponding with its respective tooth with vapori2at ion temperature so that it will burn out of the tooth 

each molar pattern also having an occlusal surface cor- or brid mold without residue when ^ mold h heate(J f 

responding with its respective tooth which patterns can be su5 tl casti of the frame of the restoration . When the 

Sft? -2 f ? modified by a technician of moderate skiM 3Q r ^ is made of 8 Qld ft remains & {hc mM ^ ^ wax . 

foi m P " remamS m m bu ™« out and fo ™ a P art of or lhe surface of lhe ,in S uaI 

Another object of the invention is as in the preceding para- P ° ni ° n ° f the f'^^ed frame and restoration. The gold-used as 

graph and to provide the prefabricated pattern in plastic or . SeSStetew 35 WlU be 

^Another object is to provide a method or technique which 35 . '/ dM lhe b ™°™ ° f ^ P a " e ™ may also have 

uses the pattern or patterns for more quickly and inexpensive- s,ot ~' ° ne ' \ ' ? g *° T 

ly producing a dental restoration which also does not require a f lva P ortlon b k e mor ^ ex / enslve »V """ore easdy modified 

highly skilled technician. ^ fit a coping or the stub of a tooth to be capped than is af- 

Other objects of the invention will be more apparent from 4ft forded by a P aUen J Wlth ™\ th,s additional slot, 

the following description when taken in connection with the 40 , P a " e ™ made ' of P lasl ' c . K havm * th * char acter ' st ' cs 

accompanying drawings illustrating a preferred form of the in- described above is also one which can be burned out of the 

vention in which* mo ' d cavit y m tne USUal temperature range to which the mold 

FIG. 1 is a top view of a pattern for a molar is sub J ected in order to melt or vaporize and thereby eliminate 

FIG. 2 is a front view of the pattern as viewed from line 2-2 A c the P attern and wa * m thls manner from the mold cavity, 

of FIG. 1* ' There are many plastics having this characteristic, examples of 

FIG.' 3'is a sectional view of the pattern of FIG. 1 taken on which are Polyvinyl acetate, polyethylene and copolymers 

line 3-3 of FIG. 1; thereof. For a plastic pattern, greater latitude as to thickness 

FIG. 4 is a front view of the pattern of FIG. 1 with a lower of the P attern wal1 is permissible and a thickness of approxi- 

s j ot; mately 13 to 16 thousandths of an inch is satisfactory so long 

FIG. 5 is a top view of the pattern for an incisor tooth; as il relains its abi,it y l 0 be closed or spread to fit the space 

FIG. 6 is a front view of the pattern of FIG. 5 as viewed from between adjacent teeth and also for occlusion and contact for 

line 6-6 of FIG. 5; a posterior tooth. The plastic pattern should have the charac- 

FIG. 7 is a section taken on line 7-7 of FIG. 5; teristic of ( 1 ) softness or pliability so that it can be adapted or 

FIG. 8 is an enlarged perspective view of a pattern mounted 55 modified by the technician and (2) retentivity so that it retains 

on a tooth stub form with coping and wires. its modified shape. Shore A hardness of about 70 will have the 

The dental pattern is prefabricated and thin walled. A pat- necessary characteristics described above, 
tern is provided for at least each different tooth in the mouth. Tne pattern may also be made of gold which again should 
Each molar pattern 10, one being illustrated in FIGS. 1—4, have tne characteristic ( 1 ) softness or pliability to be shaped, 
has outer surfaces conforming with the lingual surfaces 11, 60 thal is narrowed » or widened, occlusal and contact or other- 
mesial and distal surfaces 12, and occlusal surface 13 of the wise modified and (2) of retaining its modified shape or form, 
respective molar which is to be replaced or capped, that is the For - a g° ld pattern a thickness of about six- to eight- 
molar pattern has its exterior surfaces conforming with that of thousandths of an inch is desirable. The softness of a pure gold 
its respective natural tooth. The pattern for each incisor tooth, has the proper characteristic as to softness. Since gold is ex- 
one being illustrated in FIGS. 5—7, has a lingual surface 17, 65 pensive a minimum thickness is economical. The interior of 
and distal and mesial surfaces 18 conforming to a natural the gold pattern is backed by wax such as 26 gage. The 
tooth. The bottom or gingival portion of each pattern is resultant combined thickness of .006 of the prefabricated pat- 
semicircular or generally semicircular or oval and can be tern and the 26 gage wax replaced by gold in the casting 
shaped to conform with the tooth stub to receive a restoration process, provides a frame which is amply strong for dental 
or with the shape of a coping which has been prepared to fit 70 purposes. In addition, the gold pattern is not burned out of the 
over a tooth stub. The pattern has an incisal or front edge 19 mold but is retained therein to form a part of the finished lin- 
and a gingival edge 20. The portion of the pattern adjacent to gual portion of the frame of the restoration. It is for this reason 
the gingival edge provides a gingival portion. that when the pattern material is gold, it should be of a com- 

The pattern has slot means, a single central slot being position which does not oxidize. The reason for this is that if a 

shown, extending from the incisal or front edge. For a molar 75 gold which oxidizes is used, the oxidation forms a thin inner 
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coating into which additional gold will not adhere when the 
frame or crown is cast. Preferably the gold of the pattern and 
the cast gold has the same color. Both the plastic and gold 
material of the pattern will accommodate the occlusion of the 
posteriors by pressure or biting. 5 

Preferably the pattern has a plurality of wire holes 27 in the 
upper portion thereof so that the dental technician may pro- 
ject wires therethrough, such as of metal, which do not burn 
out or of plastic which do burn out. The metal wires remain 
within the mold to form a part of the frame and a more posi- !0 
tive anchorage means for the facing or veneer material sub- 
sequently applied to the buccal or labial frame to complete the 
restoration. When plastic wire is used the cast gold fills the 
space formed by the burned out plastic wires to provide the re- 
tention for the veneer. 1 5 

Frequently, a patient is not concerned with having a molar 
tooth restored with a porcelain or plastic facing. In this event, 
the pattern is used as described but the pattern is waxed fully 
and the buccal portion is carved to its desired anatomy, in- 
vested, burned out and cast and in this manner a full cast 20 
crown is obtained. Similarly, the gold pattern may be used, 
waxed and carved to the shape of a complete molar or molars 
to form a full crown. This crown is then invested, the wax 
burned out leaving the gold pattern within the mold cavity. 
The crown is then cast and the pattern or patterns become a 25 
part of the finished restoration. 

Two or more patterns may be assembled together to form a 
bridge of a plurality of teeth. Such bridges are formed using 
the usual technique known to the dental profession. 

The invention is also directed to a method of making a 30 
dental frame or crown using the prefabricated pattern or pat- 
terns as described. The invention also includes a method of 
making a dental mold by investing the prepared frame, and 
burning out the frame including the plastic pattern. In practic- 
ing the method, the pattern described is used and its internal 35 
cavity is prepared with wax and shaped to the desired frame 
after which the slot means is filled with wax to form a 
completed frame. The waxing may include waxing at the gin- 
gival edge to lengthen the frame. A simple way to form an 
anchorage for the veneer is to project wires 29 through the 40 
holes 27 so that this step is preferably included. The frame is 
invested in known manner including the plastic pattern if used 
which is burned out to provide a mold cavity for the frame. If 
the prefabricated pattern is of gold it is not burned out but 
remains in the mold cavity after which the frame mold cavity 45 
is filled with casting gold in known manner to provide a cast 
frame or a complete crown or restoration. The gold pattern 
becomes a part of the completed frame or restoration. 
In making a frame construction in most cases, a coping 31 

50 



of thin plastic is shaped to the stub S of the tooth to be capped, 
an impression of which is provided by the dentist. The gingival 
portion of the pattern is then fitted to this coping so that the 
coping becomes a part of the frame construction. The wires 29 
abut the coping. If metal wires are used, these wires remain to 
form the retention means for the cast frame. If the wires are 
plastic, the plastic wire burns out leaving holes in the investing 
mold which are filled with casting metal when the frame is cast 
to form the retention means for the cast frame. The coping 
burns out when the mold is heated. 

This invention is presented to fill a need for improvements 
in a Prefabricated Dental Pattern having Adjusting Slot 
Means. It is understood that various modifications in struc- 
ture, as well as changes in mode of operation, assembly, and 
manner of use, may and often do occur to those skilled in the 
art, especially after benefiting from the teachings of an inven- 
tion. This disclosure illustrates the preferred means of em- 
bodying the invention is useful form. 

We claim: 

1. A prefabricated dental form comprising a thin pattern 
having an exterior surface conforming to the configuration of 
the lingual portion of a tooth including the mesial and distal 
surfaces for an incisor and the mesial, distal and occlusal sur 
faces for a molar, slot means including at least one slot extend 
ing from the incisal edge to roughly one-half of the dimension 
of the pattern, the slot having a substantial width to permi 
narrowing or widening of the pattern to accommodate the pat 
tern for tooth spacing, the material of the pattern being rela 
tively soft so that it can be modified as to width and form and 
being of sufficient retentiveness so that the pattern will remain 
in its modified form, and the pattern being relatively thin hav- 
ing a thickness roughly of about six-thousandths of an inch. 

2. A prefabricated dental form as in claim 1 in which the 
slot means is a single centrally located slot. 

3. A prefabricated dental pattern as in claim 1 in which 
there is a short widening of the slot at the bottom of the slot 
and on each side thereof. 

4. A prefabricated dental pattern as in claim 1 and including 
a plurality of holes through the pattern of a diameter to 
receive a wire and located in the region on each side of the slot 
so that anchorage is provided for a facing. 

5. A prefabricated dental pattern as in claim 1 in which the 
material of the pattern is a plastic having about 70 Shore A 
hardness and having a burnout temperature such that it will be 
eliminated when the mold is heated. 

6. A prefabricated dental pattern as in claim 1 in which the 
material of the pattern is dental gold and having a nonoxidiz- 
ing characteristic." 
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[57] ABSTRACT 

A suspension for making molds, containing a binder 
which comprises alkyl silicate, water and hydrochloric 
acid, a refractory filler which has a grain size mainly of 
not more than 50 mu, and a surfactant featuring a wet- 
ting and plasticizing effect. Moreover, the composition 
of said suspension incorporates a phosphate. 

The weight percentage of said components in the sus- 
pension is as follows: 

alkyl silicate — 2.5 ' — 9.0 

water — 16.5 — 23.0 

hydrochloric acid — 0.05 — 0.25 

phosphate — 0.2 — 1.0 

surfactant — 0.02 — 0.10 

refractory filler — the balance. 

6 Claims, No Drawings 
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isopropyl alcohol —11.1 
SUSPENSION FOR MAKING MOLDS IN water — 1.65 

DISPOSABLE PATTERN CASTING hydrochloric acid — 0.04 

filler — the balance. 

The present invention relates to foundry practice and 5 Also known is a suspension for making molds in dis- 
more particularly to suspensions for making molds in posable pattern casting (see, e.g., French Pat. No. 
disposable pattern casting. 2,070,366) whose composition incorporates an ethyl 

The present invention may prove to be most advanta- silicate-based binder containing over 25% of fictitious 
geous in the mass or lot production of machine and silica, i.e. over 18.5% by weight of ethyl silicate as 
instrument parts. 10 calculated for the suspension composition. 

Actually foundry molds are made by dipping patterns However, said suspensions are expensive owing to a 
in a suspension which is followed by powdering them high ethyl silicate content. 

with a refractory and hardening of a produced layer. To make a mold less costly and to decrease ethyl 
The number of such layers is three and more, depending silicate requirements use is made of combination bind- 
on the mass and overall dimensions of an assembly of 15 ers. Known already in the prior-art is an alkyl silicate 
patterns. binder employed in combination with epoxy resins or 

As a rule, the composition of a liquid phase of said benzene polystyrene solutions (see, e.g., U.S. Pat. No. 
suspension includes expensive organorsilicon com- 3,576,652, CI. 106-28.35). Said materials add considera- 
pounds — alkyl silicates: methyl-, ethyl-, butyl and bly to gas evolution properties of the mold and, hence, 
isopropyl silicates, ethyl silicates being employed pref- 20 to a probability of blow holes in castings. Moreover, the 
erably. use of polystyrene and epoxy resins in the disposable 

Further improvement of said suspensions is aimed, pattern process, comprising firing at a temperature of 
firstly, at providing a high bench life, i.e. a capacity to 800M000 0 C, results in atmospheric pollution with 
retain stable functional properties over a long period of carcinogenic products. 

time, and, secondly, at enhancing the specific strength 25 Also known are two compositions of suspensions for 
of the molds obtained by. hardening said suspension, making foundry molds (see, e.g., British Pat. No. 
which allows diminishing the number of layers building 1,207,101, C1.B5A). One of said compositions employs 
up a mold or producing heavier castings or, finally, an aqueous-alcohol solution of ethyl silicate containing 
assuring a saving in alkyl silicates. 50% of ethyl silicate, whereas the other one uses aque- 

The term "specific strength" is used herein to denote 30 ous solutions of sodium and potassium silicate as a 
an absolute static bending strength of a mold specimen binder, a feature which naturally reduces the cost of the 
reduced to 1% of fictitious silica content in alkyl sili- molds. Said suspensions are applied in layers on a pat- 
cates - tern, i.e. a combination coating is obtained. However, 

Alkyl silicate binder-based suspensions usually con- this combination may cause mold cracking at high tem- 
tain a considerable quantity of organic solvents. Ac- 35 peratures owing to different thennophysical properties 
cordingly, since these solvents are all toxic as well as of the layers. It may also deteriorate the accuracy of the 
fire and explosive hazards, it is very important that castings being produced in said molds due to high plas- 
these dangers be minimized. tic deformations of the layers obtained from the suspen- 

High organic solvent content in the suspensions not sion using aqueous solutions of sodium and potassium 
only adversely affects working conditions and add to 40 silicates as a binder, at the temperatures required for 
fire hazards but adversely affects functional properties firing the mold and pouring metal therein, 
of the composition. Thus, the composition of a suspen- Attempts at producing less costly suspensions for 
sion for making foundry molds (see, e.g., U.S. Pat. No. making moldes in disposable pattern casting, as well as 
3,576,652, CI. 106-38.35) incorporates acetone. How- at minimizing fire- and explosion hazards in the suspen- 
ever, high acetone volatility leads to an intense increase 45 sion- and mold-making process resulted in providing a 
in suspension viscosity and prevents obtaining an ade- suspension (see, e.g., Inventor's Certificate of the USSR 
quate refractory powdering owing to early drying of No. 162638) containing ethyl silicate, water, hydrochlo- 
the suspension layer. Non-uniform powdering layers ric and sulfuric acids employed as a binder, and a refrac- 
give rise to cracks in molds. tory filler, the weight percentage of the components 

To overcome said disadvantage use is made of special 50 being as follows: 
acetone vaporization depressors or a single inexpensive ethyl silicate — 12-15 
solvent is replaced by a combination of less volatile water — 13.5-16.5 
organic diluents, thus complicating the production pro- hydrochloric acid — 0.2-0.3 
cess and necessitating the use of such toxic material as sulfuric acid — 0.15-0.20 
methyl alcohol, benzol, methyl isobutyl ketone and 55 pulverized quartz - filler — the balance, 
petrol. The introduction of the vaporization depressors, However, the composition of said suspension incor- 
as well as the application of said combination solvents porates large amounts of ethyl silicate and the molds 
do not obviate the use of a large number of fire- and feature low strength. The specific bending strength 
explosion-hazardous substances. ranges from 5.9 to 7.3 kgf/cm 2 . 

To provide adequate mold strength in the disposable 60 Also known is another suspension for making molds 
pattern process use is made of suspensions with a high in disposable pattern casting (see, e.g., Inventor's Certif- 
alkyl silicate content. Thus, known already in the prior- icate of the USSR No. 426743), comprising ethyl sili- 
art is a suspension (see, e.g., British Pat. No. 1,287,432, cate, water, hydrochloric and sulfuric acids employed 
CI. CI A), comprising a binder of ethyl polysilicate, iso- as a binder, a refractory filler and a surfactant that is 
propyl alcohol, water and hydrochloric acid, and a 65 sparingly adsorbed on the surface of filler grains, the 
refractory filler, the weight percentage of the compo- weight percentage of the components being: 
nents being as follows: ethyl silicate — 5-9 

ethyl polysilicate — 19.5 water — 14-18 
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hydrochloric acid - 0.25-0.35 lives of alkyl phenol, and sulfonated oxy-ethylated com- 

sulfuric acid — 0.25-0.35 pounds. 

surfactant sparingly adsorbed on filler grain surface Pulverized materials, such as crystalline and fused 

7" °' 02 " 0 C :}P quartz, chamotte (refractories which have the general 

refractory filler - 75-77. 5 formula n.AI 2 0 3 .mSi0 2 ), alundum, zirconium silicate, 

The surfactant sparingly adsorbed on the surface of zirconium dioxide can be used as a refractory fine-dis- 

the filler grains features a wetting and plasticizing perse filler. Fine-disperse refractories are also adaptable 

power by virtue of which the molds exhibit a higher with a total up to 2.0% impurity content, including iron 

bending strength of about 40 kgf/cm 2 , their specific entrained while grinding the refractories by using steel 

strength being 5.65 kgf/cm 2 . In terms of its strength ™ or iron grinding means. The above-specified component 

characteristics said suspension is superior to those con- compositions correspond to a refractory filler having a 

taining water as a diluent, yet it is inferior to traditional density of 2.7 g/cm 3 , e.g., quartz. When using another 

compositions, comprising organic solvents. The bench filler, such as, zirconium dioxide with a 5.73 g/cm 3 

hfe of said composition is not great; it amounts to about density, the component ratio must be recalculated ac- 
48 hrs. Said small bench life of the suspension restricts 15 cordingly. 

the range of surfactants which may have been employed It is expedient that the suspension contain such phos- 
therein. A number of surfactants in wide use and not phates as: orthophosphoric acid or diphosphates of the 
costly, such as alkyl sulfates, alkyl-aryl sulfonates, on following elements - copper, magnesium, calcium, zinc 
being introduced into the composition cause rapid coag- aluminium, titanium, chromium, manganese, iron 
ulation thereof. A limited bench life of the suspension w nickel, cobalt, zirconium, barium, 
and low strength of the molds produced thereof are As to other phosphates to be incorporated into the 
associated with a relatively high concentration of suspension composition, use can be also made of corn- 
strong hydrolysis reaction and alkyl silicate polycon- positions containing two and more diphosphates, e.g , 
densation catalysts, which are present in the suspension alumochromophosphate (phosphates of aluminum and 
simultaneously - hydrochloric and sulfuric acids. The chromium). 

high rate of said reactions determined by a high content The phosphates can be either prepared separately or 

of said acids - catalysts causes suspension aging and the introduced into the suspension with materials forming 

formation of coarse-disperse binding gel with inherent said phosphates, such as, metals, their oxides or hydrox- 
stresses. . 30 ides together with orthophosphoric acid. In this case 

The main object of the present invention is the provi- diphosphates are produced at the same time as the sus- 
sion of a suspension for making foundry molds which pension proper is being prepared, 
would not contain organic solvents and would retain its The suspension of the above-specified composition 
functional properties over a long period of time, i.e. exhibits a 2-3-fold increase in its bench life and a 1 5-2- 
would feature a long bench life, assuring better 35 fold increase in its specific strength, as compared with 
physicomechanical properties of the molds both in a the similar prior-art compositions without organic sol- 
cold and hot state at a lower consumption of ethyl sili- vents. In terms of said parameters it is not also inferior 
cate, particularly ensuring a higher specific strength of to traditional compositions, comprising organic sol- 
the molds. vents and m certa i n functional properties it is even supe- 

In accordance with the aforementioned and other ^ rior: it features a high sedimetrical stability, its density 

objects the essence of the present invention consists of a rises slowly (1-2 s per hour with continuous stirring) an 

suspension for making molds for disposable pattern ignition temperature in an open container varies from 

casting, containing alkyl silicate, water and hydrochlo- 70° C. to 90° C, the suspension building up uniform 

nc acid as a binder, a refractory filler with a particle size layers without inflows. 

mainly not over 50 mu, and a surfactant featuring a 45 High functional properties of the proposed suspen- 
wettmg and plasticizing effect, according to the inven- sion are determined by the adopted ratio of its compo- 
tion, comprises phosphates, the weight percentage of nents, as well as by the presence of said phosphates An 
the components being as follows: extended bench life is provided because the introduc- 
alkyl silicate — 2 .5-9.0 tion of said compounds imparts buffer properties to the 
water ~- 16.5-23.0 50 suspension, i.e. its pH changes very little over a long 
hydrochloric acid - 0.05-0.25 period of time, in spite of a decreased concentration of 
pnospnate — 0.2-1.0 hydrochloric acid due to its volatility or to acid con- 
surfactant featuring wetting and plasticizing effect - sumption for reactions with the filler impurities occur- 

0-02-0.1 ring with time, 

refractory filler - the balance. 55 Improved physicomechanical properties depend on 

Ine hydrochloric acid, phosphate and surfactant high adhesion of phosphates to filler grains and to reac- 

contents are given as calculated for an active compo- tions between the phosphates and amorphous silica of 

nen *- the eth y | . silicate binder, said silica becoming active at 

Alkyl silicates are orthosilicic acid esters. Methyl-, the instant it is produced. The reaction products exhibit 

ethyl- isopropyl- or butyl silicates can be also em- 60 properties. The introduction of phosphates proper also 

ployed, ethyl silicate with a 28 to 52% fictitious silica adds to suspension strength 

content being preferable. . The suspension, according to the invention, is pre- 
As for the wetting and plasticizing surfactants, use pared by intense stirring of all its constituents at a rate of 
may be made of a wide range of materials: alkyl sulfates, 1000-3000 rpm which lasts 30-60 min After that it is 
alkyl-aryl sulfonates salts of sulfosuccinic acid esters, 65 applied in layers to patterns, powdered with a refrac- 
salts of condensation products of fatty acid chlorides tory with a grain size of at least 100 mu eg auartz 
with methyl taurine (methaupon) oxy-ethylated alkyl sand. A pattern composition is removed from the hard- 
phenols and aliphatic series alcohols, glycidol-deriva- ened mold by any known method. 
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EXAMPLE 

14.9 1 of water, 355 ml of hydrochloric acid with a 
1.15 denwty, 415 ml of alumochromophosphate with a 
ratio of P 2 0 5 :(A1 2 0 3 + Cr 2 0 3 ) = 2.3; 3.2 1 of ethyl 
silicate 40 having a 1.05 density, 100 g of disodium salts 
of sulfosuccinic acid which is a surfactant featuring a 
wetting and plasticizing effect; 44 kg of pulverized crys- 
talline quartz with a minimum particle size of 50 mu are 
loaded into a mixer tank, a stirrer speed being 2800 rpm. 
The composition is being stirred for 60 min. 

Suspension viscosity is determined by the time re- 
quired for the suspension to flow through a 100 ml 
viscosimeter funnel with a calibrated opening, 4 mm in 
diameter. The time of efflux of 100 ml of the suspension 
in seconds is the conventional or just the viscosity of 
said suspension. 



The viscosity measured directly after 60-min stirring 
was 45 s. Specimens were immersed in said suspension 
which was applied in three layers, each layer being 
powdered with quartz sand with 0.2 mm grains and 
5 subjected to drying for 3 hrs. 

. The static bending strength of 3rlayer specimens 
under normal conditions (20° C.) was 57 kgf/cm 2 and 
107 kgf/cm 2 at 900° C. The suspension was stored at 17° 
C 

10 The strength of the specimens produced by using the 
same suspension upon storing for 48 hrs amounted ac- 
cordingly to 52 and 103.5 kgf/cm 2 . Within that time 
period the suspension viscosity increased to 50 s, i.e. it 
remained within technological limits. 

15 The suspensions employed in other examples were 
prepared in a similar way. The composition of these 
suspensions and their parameters are given in a Table. 
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What we claim is: 

1. In a suspension suitable for making molds useful in 
disposable pattern casting, consisting essentially of from 
2.5 to 9.0 percent by weight of a C 2 -C 4 alkyl silicate, 
from 16.5 to 23.0 percent by weight of water, from 0.05 
to 0.25 percent by weight of hydrochloric acid, from 
0.02 to 0.10 percent by weight of a surfactant selected 
from the group consisting of alkyl sulfates, alkyl-aryl 
sulfonates, salts of sulfosuccinic acid esters, sodium salts 
of condensation products of fatty acid chlorides with 
methyl taurine, oxy-ethylated alkyl phenols and ali- 
phatic alcohols, glycidol derivatives of alkyl phenol and 
sulfonated oxy-ethylated compounds, the balance being 
refractory filler having a grain size of not more than 50 
mu; the improvement comprising from 0.2 to 1.0 per- 
cent by weight of a phosphate selected from the group 
consisting of diphosphates of copper, magnesium, cal- 
cium, zinc, aluminum, titanium, chromium, manganese, 
iron, nickel, cobalt, zirconium and barium, alumo- 
chromophosphate and their mixtures. 

2. A suspension of claim 1, comprising the following 
components, the weight percentage of said components 
being: 

ethyl silicate — 8.0 
water — 17.5 
hydrochloric acid — 0.15 
copper diphosphate — ■ 0.9 
alkyl-aryl sulfonate — 0.08 
pulverized quartz — the balance. 

3. A suspension of claim 1, comprising the following 
components the weight percentage of said components 
being: 

ethyl silicate — 8.0 
water — 17.5 
hydrochloric acid — 0.15 
iron diphosphate — 0.6 
alkyl-aryl sulfonate — 0.08 
pulverized quartz — the balance. 

4. A suspension of claim 1, comprising the following 
components, the weight percentage of said components 
being: 

ethyl silicate — 8.0 

water — 17.5 

hydrochloric acid — 0.15 

diphosphate of chromium and aluminium — 0.8 

surfactant - alkyl-aryl sulfonate — 0.08 

refractory filler - pulverized quartz — the balance. 

5. A suspension of claim 1, comprising the following 
components: 

ethyl silicate — 3.2 1 

water — 14.9 1 

hydrochloric acid — 355 ml 

alumochromophosphate — 415 ml 

disodium salts of sulfosuccinic acid — 100 gms 

pulverized crystalline quartz — 44 gms. 

6. A suspension of claim 1, wherein the alkyl silicate 
is ethyl silicate. 
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[57] ABSTRACT 

The present invention relates to the method and apparatus 
for forming a dental crown on a prepared tooth. A dental 
appliance is provided in which a resinous jacket is provided, 
and is capable of serving both as a crown and a crown form, 
the jacket having relatively thinner, straight, side walls. 
When used as a crown, the inner surface of the jacket is 
coated with a bonding agent, and the jacket is then filled with 
a composite restorative material, after which, the jacket is 
fitted over the prepared tooth to be restored, to give a 
resultant highly effective crown, either by leaving the jacket 
in place, or by removing it, in which case the composite 
restorative material serves as the crown, standing alone. 

12 Claims, 1 Drawing Sheet 
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ORAL APPLIANCES AND METHOD 



This is a continuation of application Ser. No. 08/106,580, 
filed Aug. 16, 1993, now abandoned. 

The present invention relates, in a general sense, to an 5 
aesthetically and functionally improved, preformed resin, 
dental crown, and, more particularly, to a preformed resin 
dental crown which may also serve as a dental crown form, 
together with a novel method of preparing the same. 

10 

BACKGROUND OF THE INVENTION 
Background of the Invention 

The dental profession, since the advent of tooth repair, has 
sought out materials and devices which were pliable, yet 15 
strong enough to withstand the several thousand pounds per 
square inch bite pressures which are capable of being 
experienced. 

Depending on the degree of permanency needed, a variety 2 q 
of materials have been used, ranging from gold, at one end 
of the spectrum, to a wide range of plastics at the other end. 
Temporary crowns may even be aluminum, or aluminum 
alloys of various compositions. 

In most instances, the process of fitting a patient with a 25 
custom crown begins with the preparation of the tooth, after 
which an impression is made, from which a crown is 
fashioned. Then the patient returns for the cementation of 
the crown, a second visit. In working with children, a one 
visit procedure is now possible by using a preformed crown, 30 
and that is an obvious great advantage, in that it engenders 
greater cooperation from an ever reticent, and often down- 
right frightened child. The parent is delighted to have to pay 
for only one visit. 

A preformed resin crown, as an aesthetic alternative to 35 
stainless steel crowns, have been used with varying degrees 
of success for some years. Failures have mainly been due 
from over preparation of teeth to compensate for the bulki- 
ness, indigenous to previous plastic crowns. Other failures 
have been attributed to such crowns literally falling off due 40 
to the lack of satisfactory luting agent, or splitting due to 
internal stress caused from deformation. 

Crown forms, used to fashion the crown itself, resemble 
a crown, but are typically very thin (0.006 inches) in wall 
thickness, and are intended to be discarded after use. To date, 45 
there has been little, if any, effort to amalgamate the tech- 
nology of crowns and crown forms to achieve a dual 
function appliance. 
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Heavy, typically inert metals, have been the standard of 
the industry from the time that the process of capping, rather 
than simply removing, damaged teeth became an acceptable 
and safe practice. Although metals such as gold are mal- 55 
leable and can withstand great bite pressures, they are bulky, 
and difficult to work with in the sense that with limited room 
between teeth in the usual mouth, they are sometimes 
difficult to fit. Once fitted, of course, the room to work on 
adjacent teeth is severely restricted, making repair of such 60 
teeth a genuine chore. 

Typically, prior art preformed resin crowns, especially for 
children, have had contoured interproximal walls that form 
a constricted or narrow margin. Tlus is due mainly to the 
process by which they are molded, which tends to allow 65 
greater thickness of the plastic material used to form the 
interproximal walls, in hopes of achieving a thinner crown 



margin. While the greater interproximal thickness of plastic 
allows proper filling of the mold cavity "in the injection 
mold process", flexibility to adapt the crown over the tooth 
preparation is greatly compromised. 

Due to the relative rigidity of prior art resin crowns more 
material was necessarily removed from the tooth to be fitted, 
and much of extra material was healthy, non carious, mate- 
rial which could otherwise assist in supporting the crown. It 
had to be removed, however, to allow an acceptable fit or 
adaptation. 

If multiple adjacent teeth, or if a tooth adjacent to an 
existing crown required crowns, lack of arch space neces- 
sitated the use of smaller crowns than original teeth required, 
and more healthy tooth material is removed to accommodate 
them, all because of the thick crown walls of prior art 
devices. 

Developments in the field of plastic materials has opened 
new vistas to the dental profession, and greater comfort to 
their patients. There appears to be a dearth of patent art, and 
of the art examined, the crown form of Kennedy U.S. Pat. 
No. 4,129,946 appears to typify current practices. The 
popularity of the crown form, or as Kennedy refers to it a 
"strip crown," was advanced significantly by the develop- 
ment of better composite-resin plastics. Devices, such as that 
of Kennedy served as the mold to hold a viscous material 
that would become the crown itself, and when the material 
was hardened, Kennedy provided a tab to facilitate the 
removal of the crown form, which became a throw away. 
Kennedy did not envision that his crown form might also 
serve as a crown itself, and indeed, Kennedy's device would 
not, in all probability, have functioned the latter capacity. 

In using the crown form as a matrix only to be discarded 
after serving its single purpose, tends to place the success of 
the restoration entirely on the material that fills the form. 
This is one of the problems which the present invention 
ameliorates. 

Dental composites to be useful, must have great compres- 
sive strength, but most prior art materials are brittle and their 
modulus of elasticity is sometimes exceeded by masticatory 
forces, even in children. A better restoration would result, as 
will later appear, by encapsulating or otherwise retaining the 
dental composite within a tough, protective shell, that will 
not fracture. It would be still better to chemically bond the 
crown form directly to a dental composite, thereby prevent- 
ing fracture of the matrix or dislodgement of the crown. 

There have been a myriad of other devices, mostly 
unpatented, having several features in common. For 
example, it is common practice to prepare a cervical margin 
on the damaged tooth, and by forming the crown with a 
negative draft above the crown margin or height of contour 
on the cervical margin of the tooth preparation so that it can 
be snapped in place or engaged over the crown margin or 
cervical height of contour. Use of this kind of construction, 
however, tends to make the resultant resin restoration more 
bulky than is necessary, and severely hampers the profes- 
sional's ability to work on adjacent teeth. 

This process of fitting a crown to a damaged tooth works 
well with preformed stainless steel crowns, as in the R. A. 
Suntar crown (3,468,028). For strength, thickness (0.006 
inches), flexibility, and being able to be worked with dental 
pliers, the stainless steel crown has been a success, except, 
of course, for its aesthetics. Even children do not like to have 
a mouth full of stainless steel. 

SUMMARY OF THE PRESENT INVENTION 

With the foregoing environment established, it is a prin- 
cipal objective of this invention to provide an appliance 
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which is capable of functioning both as a crown and a crown 
form. 

It is another objective of the present invention to provide 
an appliance which is readily bonded to restorative material 
obviating the need of negative draft or undercut to snap on 
or engage the tooth preparation. 

A further objecti ve of the invention is to provide a device 
which is highly elastic, flexible and adaptable, yet strong 
enough to withstand biting and chewing, and which has 
essentially thin parallel interproximal walls, thus reducing 
mesial distal dimension, thereby allowing more room in the 
arch for restorative work on adjacent crowded teeth. 

Yet another objective, of the present invention is to 
structure the crown with thin uniform wall thickness for 
greater adaptability, without excessive internal stresses 
developing in the crown, while at the same time increasing 
material thickness on incisal edge for greater durability in 
biting and chewing. 

Still further, it is an objective of the present invention to 
provide an appliance of such flexibility as to be readily 
conformable to a variety of tooth shapes, thereby permitting 
the professional to carry a limited inventory, while at the 
same time accommodating a wide range of patients. 

Additionally, it is yet another objective of the present 25 
invention to provide a novel method of tooth restoration. 

It will become apparent that these and other objectives are 
accomplished by the present invention, from a study of the 
following detailed description of a preferred embodiment, 
with reference to the drawings, wherein: 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a pictorial representation of an appliance of the 
present invention in its anticipated environment; 

FIG. 2 is a perspective of the device, unmounted; 

FIG. 3 is a front elevation of an appliance constructed in 
accordance with the present invention; - 

FIG. 4 is a sectional view taken along lines 4 — 4 of FIG. 
2; and; 

FIG. 5 is a side elevation of the appliance of FIG. 3. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

With reference now to the drawings, and initially to FIG. 
2, an appliance 10 is illustrated as it appears prior to use. 

The appliance 10, as shown, is primarily for use on front 
teeth. However, such an appliance may be readily con- 
structed, in accordance with the present invention, for use on 
molars without departure from the principals enunciated 
here. Indeed, a simple modification of the cap, or closed end 
of the appliance, to conform to the surface of a molar is all 
that is required. 

As shown, the appliance 10 is a preformed resin jacket 
having a generally cylindrical shape with one end, 12, being 
closed to define, in the embodiment depicted, an incisal 
surface, or edge, 15. The other end 17, which is remote from 
the incisal surface 15, is, of course, open. 

In stark contrast to existing crown configurations, it is an 
important feature of the present invention that the side wall, 
or walls, 20 are essentially straight, as contrasted to existing 
art wherein the sidewalls have a distinct negative draft 
When fitted, the side walls remain, for all intents and 
purposes, parallel. Moreover, the thickness of the side wall 
20 is approximately 0.010 inches, much thinner than com- 
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petitive devices, with an increased thickness in the area of 
the incisal edge 15 up to about 0.020 inches, to inhibit 
abrading and fracture due to chewing. 

Accordingly, and with reference to FIG. 1, the arch area 
A, between adjacent teeth T, is enhanced by this combina- 
tion of features, thereby permitting more facile restoration of 
adjacent teeth. 

In practice, the appliance of the present invention pro- 
vides the dental professional with several options which 
were hitherto unavailable in a single unit. For example, the 
same appliance, without modification, may serve as a crown 
form by partially filling the form with a dental composite 
restorative material, and inserting the form onto a properly 
prepared tooth. Excess materia] forced out of the form is 
removed and to the extent necessary, vented at or near the 
open end. When the restorative material is cured, either 
chemically, or by light, the form can be trimmed away, 
exposing a properly formed cap of restorative material. 
Roughened edges, and or high spots, can, of course, be 
ground or polished away, and, indeed,the composite material 
remaining may be shaped and sculpted to almost any desired 
configuration. This provides a distinct advantage in those 
instances where adjacent and opposite teeth are abnormally, 
or inconsistently shaped, or positioned. 

Optionally, the appliance is left in place, serving as 
additional protection against biting and abrasion. 

Experimentation has shown that the material from which 
the appliance of the present invention is made is important 
and, depending on the process by which the appliance is 
formed, two products by Eastman Chemical Company are 
highly recommended. If, for example, the form is to be 
injection molded, EKTAR® is the preferred material, and if 
the appliance is to be thermoformed, KODAR® is the 
recommended material. 

In order to ensure, in keeping with the invention, proper 
bonding of the appliance and the restorative material, the 
interior of the appliance is initially coated with a bonding 
agent, and it has been found that family of dimethacrylates, 
of which Bis-GMA and urethane dimethacrylate are mem- 
bers, serve as excellent bonding agents. Dental composite 
restorative material that is made from Bis-GMA resin work 
very well, as does methylmethacryiate. When the appliance 
is to be used as a crown form, a filler material such as 
feldspar, silica, barium glass or zirconium glass, or other 
similar material, is added for strength. Also, temporary 
crowns for adults may be fabricated with this crown, and 
bonded to methylmethacryiate before luring the tooth. 

When the appliance is to be used as a crown form, a 
bonding agent is not necessary, and indeed, would hamper 
the removal of the appliance upon completion of the pro- 
cedure. Therefore, the appliance, when the procedure is 
completed, is cut away, leaving the composite restorative 
material to serve as the crown. The advantage to be achieved 
by removing the jacket, is that the remaining material can be 
carved, polished and sculpted as needed to fit the needs of 
the patient. 

The preferred method of forming a crown by use of the 
jacket 10, is as follows: 

After preparation of the affected tooth, one selects the 
appropriate size preformed resin crown 10, and preform 
such trimming as may be necessary; 

Being first assured that the prepared tooth is dry, and free 
of foreign particulate material, the inner surfaces of the 
preformed resin crown is painted with a bonding agent of the 
family of dimethacrylates, including Bis-GMA and urethane 
dimethacrylate, hereinafter referred to, for simplicity's sake, 
simply as dimethacrylate family; 
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Composite restorative material, of which Bis GMA is an 
excellent example, is then placed in the cavity defined by the 
walls of the preformed resin crown; 

The crown, thus prepared, is placed over the affected 
tooth, and gently moved into place, after which any excess 5 
material that has extruded below the margin is removed, and 
the composite material is cured, using light, or chemical 
means, as best suits the circumstance. 

If the preformed resin crown is to be used as a crown 
form, as distinguished from a crown itself, certain additional 10 
steps are required, namely: 

Cutting and peeling away the resinous material which is 
the jacket 10, and 

shaping and sculpting the tooth as needed. ]5 
Having thus described a preferred embodiment of the 
invention, what is claimed is: 

1. A dual purpose dental appliance for forming a crown or 
serving as one, comprising: 

a jacket formed of a flexible resin material, said jacket 20 
being of a generally cylindrical configuration with 
parallel side walls and having one end thereof closed to 
define a cup-like receptacle, 

a coating of bonding agent on the inner walls of said 
cup-like receptacle, and a predetermined quantity of 25 
composite restorative material disposed in said recep- 
tacle, 

said jacket being of such size as to fit over a prepared 
tooth, to thereby provide a crown on said tooth. 

2. The appliance described in claim 1, wherein said closed 30 
end of said jacket defines an incisal edge. 

3. The appliance described in claim 1, wherein said 
bonding agent is a member of the dimethacrylate family. 

4. The appliance described in claim 3, wherein said 
bonding agent is Bis GMA. 35 

5. The appliance described in claim 1, wherein the side 
walls have a uniform thickness between 0.01 inches and 
0.02 inches thick. 

6. The appliance described in claim 5, wherein the wall 
thickness at the incisal edge is greater than the thickness of 40 
the side walls. 

7. The dental appliance as described in claim 1, wherein 
the side walls of said jacket in interproximal regions of said 
tooth are parallel. 

8. A dual purpose dental appliance for forming a crown or 45 
serving as one, comprising: 



a jacket formed of a flexible resin material, said jacket 
being of a generally cylindrical configuration with 
parallel side walls and having one end thereof closed to 
define a cup-like receptacle, 

a predetermined quantity of composite restorative mate- 
rial disposed in said receptacle, 

said jacket being of such size as to fit over a prepared 
tooth, to thereby provide a crown on said tooth, 
wherein said jacket forms said composite restorative 
material into the shape of a tooth, such that, upon being 
cured, said composite restorative material defines a 
crown independently of said jacket. 

9. The appliance described in claim 8, wherein the side 
walls have a uniform thickness between 0.01 inches and 
0.02 inches thick. 

10. The appliance described in claim 8, wherein the wall 
thickness at the incisal edge is greater than the thickness of 
the side walls. 

11. The method of forming a crown for a tooth comprising 
the steps of: 

preforming a flexible resin jacket having relatively 

straight parallel side walls; 
coating the inner surfaces of said preformed flexible resin 

jacket with a bonding agent; 

providing a measured amount of restorative material 

within said jacket; 
fitting said jacket to a prepared tooth; and 
curing said composite restorative material, whereby said 

restorative material is bonded to said jacket and said 

prepared tooth and defines a crown. 

12. The method of forming a crown for a tooth comprising 
the steps of: to 

preforming a flexible resin jacket having relatively 
straight parallel side walls; 

providing a measured amount of restorative material 

within said jacket; 
fitting said jacket to a prepared tooth; and 
curing said composite restorative material, whereby said 
restorative material defines a crown, wherein said pre- 
formed resin jacket is removed after said restorative 
material is cured. 



